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ABSTRACT 


This is the April 2005 edition of energy price indices and discount factors for performing life-cycle 
cost analyses of energy and water conservation and renewable energy projects in federal facilities. It 
will be effective from April 1, 2005 to March 31, 2006. This publication supports the federal life- 
cycle costing methodology described in 10 CFR 436A and OMB Circular A-94 by updating the 
energy price projections and discount factors that are described, explained, and illustrated in NIST 
Handbook 135 (HB 135, Life-Cycle Costing Manual for the Federal Energy Management Program.) 
It supports private-sector life-cycle cost analysis by updating the energy price indices that are 
described, explained, and illustrated in NBS Special Publication 709 (SP 709). 


PREFACE 


This is the April 2005 Annual Supplement to NIST Handbook 135, Life-Cycle Costing Manual for 
the Federal Energy Management Program (FEMP). The annual supplement provides energy price 
indices and discount factors for use with the Federal Energy Management Program's procedures for 
life-cycle cost analysis, as established by the U.S. Department of Energy (DOE) in Subpart A of Part 
436 of Title 10 of the Code of Federal Regulations (10 CFR 436A), and amplified in NIST 
Handbook 135. These indices and factors are provided as an aid to implementing life-cycle cost 
evaluations of potential energy and water conservation and renewable energy investments in existing 
and new federally owned and leased buildings. 


The update of the Annual Supplement to Handbook 135 is released on April 1 of each year. Its price 
indices and discount factors are calculated with the most recent energy price projections from DOE’s 
Energy Information Administration (EJA) and the most recent discount rates from FEMP and the 
Office of Management and Budget (OMB) Circular A-94. This issue of the Annual Supplement is 
intended for use from April 1, 2005 to March 31, 2006. The updated editions of the NIST Building 
Life-Cycle Cost (BLCC) programs are released at the same time as this Annual Supplement, for use 
over the same time period. The software products are discussed below. 


At the request of a number of users, a text file of the EIA energy price projections underlying this 
Annual Supplement has been made available by NIST. For information on obtaining this file 
(ENCOSTO0S.txt) contact the authors via e-mail at _— sieglinde.fuller@nist.gov or 
amy.rushing@nist.gov. 


The life-cycle costing methods and procedures, as set forth in 10 CFR 436A, are to be followed by 
all federal agencies, unless specifically exempted, for evaluating the cost effectiveness of potential 
energy and water conservation and renewable energy investments in federally owned and leased 
buildings. For most other federal LCC analyses OMB Circular A-94 provides the relevant guidelines. 


As called for by legislation (Energy Policy and Conservation Act, P.L.94-163, 1975, 92 Stat 3206, 42 
USC 8252 et seq), the National Institute of Standards and Technology has provided technical 
assistance to the U.S. Department of Energy in the development and implementation of life-cycle 
costing methods and procedures. This is the second of a three-volume set, which together provide the 
methods, data, and computational tools for federal life-cycle cost analysis. 


Included in the three-volume set for federal life-cycle cost analysis are the following: 


(1) Life-Cycle Costing Manual for the Federal Energy Management Program, National Institute 
of Standards and Technology, Handbook 135 (1995). 


The manual is a guide to understanding life-cycle costing and related methods of economic analysis 
as they are applied to federal decisions, especially those subject to 10 CFR 436A rules. It describes 
the required procedures and assumptions, defines and explains how to apply and interpret economic 
performance measures, gives examples of federal decision problems and their solutions, explains 
how to use energy price indices and discount factors, and provides worksheets and other 
computational aids and instructions for calculating the required measures. The 1995 edition of 
Handbook 135 is a complete revision of the 1987 edition, with updated information on the FEMP 
LCC requirements of 10 CFR 436A. 
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(2) Energy Price Indices and Discount Factors for Life-Cycle Cost Analysis, Annual Supplement 
to NIST Handbook 135 and NBS Special Publication 709, National Institute of Standards and 
Technology, NISTIR 85-3273. 


This report, which is updated annually, provides the current DOE and OMB discount rates, projected 
energy price indices, and corresponding discount factors needed to estimate the present values of 
future energy and non-energy-related project costs. Request the latest edition when ordering. (This is 
the report that you are holding in your hands.) 


(3) NIST "Building Life-Cycle Cost" (BLCC) Computer Programs, BLCC5 and BLCC4, National 
Institute of Standards and Technology. These programs use as default values the same 
discount factors and energy price projections that underly the discount factor tables in the 
Annual Supplement. Use versions BLCC 5.3-05 and BLCC 4.9-05 for the period from April 
1, 2005 to March 31, 2006. 


The BLCCS program is a windowed version of the DOS-based BLCC4. It is programmed in Java and 
uses an xml file format, making it platform-independent. The system requirements are those of Java. 
They include Microsoft Windows 95, 98, NT4.0 with Service Pack 5, ME, 2000 Professional, or XP 
operating system. A Mac OS X installer is available upon request. 


The BLCCS User’s Guide is part of its Help system. BLCC 5.3 has six modules, all of them 
consistent with the life-cycle cost methodology of 10 CFR 436A, but programmed to include default 
inputs and nomenclature for specific uses: 


(1) FEMP Analysis, Energy Project 
for energy and water conservation and renewable energy projects under the FEMP rules, 
agency-funded; 


(2) Federal Analysis, Financed Project 
for federal projects financed through Energy Savings Performance Contracts (ESPC) or 
Utility Energy Services Contracts (UESC) as authorized by Executive Order 13123 (6/99): 


(3) OMB Analysis, Federal Analysis, Projects subject to OMB Circular A-94 
for projects subject to OMB Circular A-94 (most other, non-energy, federal government 
construction projects, but not water resource projects); 


(4) MILCON Analysis, Energy Project 
for energy and water conservation and renewable energy projects in military construction, 
agency-funded; 


(5) MILCON Analysis, ECIP Project 
for energy and water conservation projects under the Energy Conservation Investment 


Program (ECIP). 


(6) MILCON Analysis, Non-Energy Project 
for military construction designs that are not primarily for energy or water conservation. 


The remaining user-specific modules now in BLCC4 (i.e., private-sector analyses including taxes and 
mortgage financing) will be transferred to BLCCS in the future. 
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The BLCC4 program is designed to run on IBM PC and compatible microcomputers in a MS-DOS 
environment. The current version is BLCC 4.9-05. BLCC4-associated programs are the following: 


e QuickBLCC (version 2.9-05) can be used to set up multiple project alternatives for LCC 
analysis in a single input file when only a limited number of inputs are needed. 
e DISCOUNT (version 3.9-05) is a stand-alone program that computes present-value, future- 


value, and annual-value factors for any discount rate and study period, including UPV* 
factors needed for federal LCC analyses of energy projects. 

e ERATES (version 1.11) is a stand-alone program that generates block-rate, time-of-use-rate, 
and demand-rate schedules for electricity prices. It computes monthly and annual electricity 
costs that can be imported directly into BLCC4 and entered manually into BLCCS. 

e EMISS (version 1.00) is a stand-alone program that generates files of local air-pollution 
emission coefficients for use with the BLCC4 program. 


The set of LCC programs also includes 

° EERC 1.0-05, Energy Escalation Rate Calculator, a program that computes an average rate of 
escalation for a specified time period, based on the DOE energy price escalation rates used 
for calculating the FEMP discount factors. This average rate can be used as an escalation rate 
for contract payments in Energy Savings Performance Contracts (ESPC) and Utility Energy 
Services Contracts (UESC). 


The NIST BLCC programs provide comprehensive economic analysis capabilities for the evaluation 
of proposed capital investments that are expected to reduce the long-term operating costs of buildings 
and building systems. They compute the LCC for project alternatives, compare project alternatives in 
order to determine which has the lowest LCC, perform annual cash flow analysis, and compute net 
savings (NS), savings-to-investment ratio (SIR), and adjusted internal rate of return (AIRR) for 
project alternatives over their designated study period. The BLCC programs can be used to perform 
economic analysis of capital investment projects undertaken by federal, state, and local government 
agencies, as well as by the private sector (BLCC4). In their application to federal energy 
conservation and renewable energy projects, BLCCS and BLCC4 are consistent with NIST 
Handbook 135, and the federal life-cycle cost methodology and procedures described in 10 CFR 
436A and OMB Circular A-94. In their application to private-sector and non-federal public-sector 
projects, they are consistent with ASTM standards for building economics. 


The U.S. Department of Energy was directed by legislation and executive order to make available to 
the private sector the methods, procedures, and related aids developed for federal use. In response to 
this directive, the National Institute of Standards and Technology, under sponsorship of the U.S. 
Department of Energy, published a life-cycle costing book for use by the private sector entitled 
Comprehensive Guide for Least-Cost Energy Decisions, NBS SP 709 (January 1987). The private 
sector guide is supported by the data provided here, as well as by the BLCC4 computer program. The 
BLCC4 program supersedes the NBSLCC program that is documented in SP 709. 


The latest versions of the programs and publications described above can be downloaded from the 
DOE/FEMP web site at: 
http://www.cere.energy.gov/femp/program/lifecycle.cfm 


To request diskettes of BLCC4, a CD of BLCCS and hard copies of the above publications, please 
call the FEMP Help Desk: 

Energy Efficiency and Renewable Energy Clearing House 

DOE-EREC (877) 337-3463 


Vill 


& 


or write or fax your request to: 
U.S. Department of Energy, Federal Energy Management Program, 
EE-90, 1000 Independence Avenue, S.W. 
Washington, DC 20585-0121 
Fax: (202) 586-3000 


BLCC4 may also be purchased from the following vendors: 


FlowSoft Energy Information Services 
5 Oak Forest Court St. Johnsbury, VT 05819-0381 
Saint Charles, MO 63303-6622 P.O. Box 381 

(636) 922-FLOW (3569) (802) 748-5148 


http://www. flowsoft.com 


In some years, depending on funding availability, NIST, under the sponsorship of DOE, conducts 
three workshops: 


The two-day Basic LCC Workshop explains the underlying theory of present-value analysis and 
integrates it with the FEMP criteria. The two-day Project-Oriented LCC Workshop builds on the 
Basic Workshop, focuses on the use of the BLCC computer programs and applies the LCC 
methodology to more complex issues. Further information is available from the FEMP Help Desk or 
the DOE/FEMP web site. The third workshop is a two-hour televised course that introduces the 
elements of life-cycle cost analysis of energy and water conservation projects. For information on 
registration and downlinking, contact Heather Schoonmaker, telephone (865) 777-9869, e-mail 
trainingsolutions@tds.net. 


FEMP-Qualified Instructors are available to conduct LCC workshops on their own account across the 
U.S. For a list of instructors call the Office of Applied Economics, NIST BFRL, (301) 975-6134 or e- 
mail sieglinde.fuller@nist.gov. 


Three video training films in a series entitled "Least-Cost Energy Decisions for Buildings" have been 
prepared by NIST. These films include "Jntroduction to Life-Cycle Costing," "Uncertainty and Risk," 
and "Choosing Economic Evaluation Methods." The video films and companion workbooks can be 
ordered from 


Video Transfer, Inc. 

5800 Arundel Avenue 

Rockville, MD 20852 

Telephone (301) 881-0270, Fax (301) 770-9131. 


Further information on the Federal Energy Management Program can be obtained from the Federal 
Energy Management Program Staff, Office of the Assistant Secretary for Energy Efficiency and 
Renewable Energy, U.S. Department of Energy (www.cere.energy.gov/femp). Please direct 
communication to 


FEMP, EE 90 

U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585. 
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INTRODUCTION 


This report provides tables of present-value factors for use in the life-cycle cost analysis of capital 
investment projects for federal facilities. It also provides energy price indices based on Department 
of Energy (DOE) forecasts from 2005 to 2035. The factors and indices presented in this report are 
useful for determining the present value of future project-related costs, especially those related to 
operational energy costs. Discount factors included in this report are based on two different federal 
sources: (1) the DOE discount rate for projects related to energy conservation, renewable energy 
resources, and water conservation; and (2) Office of Management and Budget (OMB) discount rates 
from Circular A-94 for use with most other capital investment projects in federal facilities. 


The DOE discount and inflation rates for 2005 are as follows: 


Real rate (excluding general price inflation): 3.0% 
Nominal rate (including general price inflation): 4.9% 
Implied long-term average rate of inflation: 1.8% 


The DOE nominal discount rate is based on long-term Treasury bond rates averaged over the 12 
months prior to the preparation of this report. The nominal, or market, rate is converted to a real rate 
to correspond with the constant-dollar analysis approach used in most federal life-cycle cost (LCC) 
analyses. The method for calculating the real discount rate from the nominal discount rate is 
described in 10 CFR 436 and uses the projected rate of general inflation published in the most recent 
Report of the President’s Economic Advisors, Analytical Perspectives. The procedure would result in 
a discount rate for 2005 lower than the 3.0% floor prescribed in 10 CFR 436. Thus the 3.0% floor is 
used as the real discount rate for FEMP analyses in 2005. The implied long-term average rate of 
inflation was calculated as 1.8%. Federal agencies and contractors to federal agencies are required by 
10 CFR 436 to use the DOE discount rates when conducting LCC analyses related to energy 
conservation, renewable energy resources, and water conservation projects for federal facilities. 


The nominal and real discount rates applicable to general (non-energy or water) capital investments 
are published annually in OMB Circular A-94, Appendix C. OMB has specified two basic types of 
discount rates: (1) a discount rate for public investment and regulatory analyses; and (2) a discount 
rate for cost-effectiveness, lease-purchase, and related analyses. Only discount rates for the second 
type of analyses are included in this Annual Supplement, since the primary purpose of this report is 
to support cost-effectiveness studies related to the design and operation of federal facilities. 


OMB discount rates for cost-effectiveness and lease-purchase studies are based on interest rates on 
Treasury Notes and Bonds with maturities ranging from 3 to 30 years. Currently (as of January 2005) 
five maturities have been specifically identified by OMB, and are shown here with the corresponding 
real interest rate to be used as the discount rate for studies subject to OMB Circular A-94: 


Maturity: 3-year 5-year 7-year 10-year 30-year 
Rate: 1.7% 2.0% 270 2.5% 3.1% 


OMB suggests that the actual discount rate for an economic analysis be interpolated from these 
maturities and rates, based on the study period used in the analysis. Due to limitations on the size of 
this Annual Supplement, discount factors for only two of these maturities are presented: factors for 
short term analyses (up to 10 years) based on the 7-year real rate (2.3%), and factors for long-term 


analyses (longer than 10 years) based on the 30-year real rate (3.1%). As a result, these discount 
factors are for approximation purposes only. It is suggested that the NIST Building Life Cycle Cost 
(BLCC) or DISCOUNT programs be used to compute the present value factors for the discount rate 
corresponding to the length of the study period when approximate values are not satisfactory for the 
project analysis. (See preface for details on obtaining these programs.) 


The energy price indices and corresponding present value factors published in this report are 
computed from energy price forecasts provided to NIST by the Department of Energy's Energy 
Information Administration (EIA). The EIA energy price forecast used in this report was the most 
recent available at the time that this report was prepared. A description of the methodology used by 
EJA to project energy prices through 2035 is included in section B of this report. DOE has not 
projected escalation rates for water prices to be used in the LCC analysis of water conservation 
projects. Water escalation rates should be obtained from the local water utility when possible. 


Federal agencies and contractors to federal agencies are encouraged to seek energy price projections 
from their local utility to use in place of the DOE/EIA regional projections, especially when 
evaluating alternative fuel types. In such cases the NIST BLCC or DISCOUNT programs can be 
used to calculate appropriate "modified uniform present value" (UPV*) factors for use in the LCC 
analysis of federal energy conservation or renewable resource projects. Otherwise, 10 CFR 436 
requires the use of the DOE energy price forecasts when conducting LCC analyses of such projects. 
The UPV* factors for energy costs presented in this report have been precalculated with the DOE 
forecast data. Thus the use of these UPV* factors automatically ensures that the DOE forecast data 
have been included in the analysis. 


All of the tables of discount factors contained in this report are based on real discount rates and are 
therefore intended for use only with economic analyses conducted in constant dollars (in which the 
purchasing power of the dollar is held constant). The energy price escalation rates and corresponding 
energy price indices contained in this report are also expressed in real terms. If nominal discount 
rates and current dollar costs (which both include inflation) are used in the LCC analyses of federal 
projects, choose the current-dollar-analysis option in the BLCCS computer program, which uses a 
nominal discount rate and adds the rate of general inflation to all dollar amounts. 


This report uses the term "present value" instead of "present worth" for the discount factors 
presented. The meaning of these two terms is considered to be identical for purposes of economic 
analysis. This change in terminology was made to be consistent with the terms used in the American 
Society for Testing and Materials (ASTM) compilation of standards on building economics (ASTM 
Standards on Building Economics, Fifth Edition, ASTM, Philadelphia, PA, 2004.) 


In all of the tables, the “end-of-year” discounting convention is used, that is, all factors and indices 
are computed to adjust future dollar amounts to present value from the end of the year in which they 
are expected to occur. The factors and indices in this publication, which include energy price 
escalation rates (e.g., UPV* factors and energy price indices), were calculated using April 1, 2005 
(the date of this publication) as their base date. However, these factors and indices can be used 
without adjustment for the LCC analysis of projects with other base dates until the release of the next 
revision of this publication (April 2006). Adjustment of these factors and indices for differences in 
the month-specific base date is not generally warranted due to uncertainties in estimating future 
energy prices. 


NO 


PART I: 
TABLES FOR FEDERAL LIFE-CYCLE COST ANALYSIS 


A. Single Present Value and Uniform Present Value Factors for Non-Fuel Costs 


Table A-1 presents the single present value (SPV) factors for finding the present value of future 
non-fuel, non-annually recurring costs, such as repair and replacement costs and salvage values. 
The formula for finding the present value (P) of a future cost occurring in year t (Ct) is the 
following: 


P=C, xX —— = ¢ x SPY 
(1+ d)' 
where d = discount rate, and 
t = number of time periods (years) between the present time and the time the cost is 
incurred. 


Table A-2 presents uniform present value (UPV) factors for finding the present value of future 
non-fuel costs recurring annually, such as routine maintenance costs. The formula for finding the 
present value (P) of an annually recurring uniform cost (A) is the following: 


N 
aw te Gad) 1 


P a are re RT = A x UP Vos 
d(l+a@) 
where d = discount rate, and 
N = number of time periods (years) over which A recurs. 


Tables A-3 (a,b,c) present modified uniform present value (UPV%*) factors for finding the present 
value of annually recurring non-fuel costs, such as water costs, which are expected to change 
from year to year at a constant rate of change (or escalation rate) over the study period. The 
escalation rate can be positive or negative. The formula for finding the present value (P) of an 
annually recurring cost at base-date prices (AQ) changing at escalation rate e is the following: 


f N 
l+e oe 
P=A), x 1-—| —— =AXxUPY,, (¢d #e) 
d-e, l+d 
or 
PAV apc (d =e) 
where Ao = annually recurring cost at base-date prices, 
d = discount rate, 
e = escalation rate, and 
N = number of time periods (years) over which A recurs. 
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Note: if the discount rate is expressed in real terms, i.e., net of general inflation, then the 
escalation rate must also be expressed in real terms. If the discount rate is expressed in nominal 
terms, i.e., including general inflation, then the escalation rate must also be expressed in 
nominal terms. 


In tables A-1, A-2, and A-3 (a,b,c) SPV, UPV, and UPV* factors are provided for both the DOE 
and the OMB Circular A-94 real discount rates current as of the date of this publication. The 
FEMP SPV, UPV, and UPV* factors were computed using the DOE discount rate. The FEMP 
factors are for finding the present value of future costs associated with federal energy and water 
conservation projects and renewable energy projects. The OMB SPV, UPV, and UPV* factors 
were computed using the OMB discount rates. The OMB factors are for finding the present value 
of future costs associated with most other federal projects (except those specifically exempted 
from OMB Circular A-94). The DOE and OMB discount rates used in computing these tables are 
real rates, exclusive of general price inflation. Thus the resulting discount factors are intended for 
use with future costs that are stated in constant dollars. 


Note: We have added to table A-3a a column of UPV* factors that incorporate an escalation rate 
of -1.8%, the negative of the inflation rate used to calculate the DOE nominal discount rate for 
2005. The UPV* factors in this column can be used to calculate present values of fixed dollar 
amounts when performing a constant-dollar analysis. An example might be a fixed contract 
payment in an ESPC project. For these fixed amounts, the assumption that in a constant-dollar 
analysis all cash flows change at the rate of general inflation (so that the differential escalation 
rate is zero) does not apply. In real terms, fixed amounts change at a differential rate equal to 
the negative of the inflation rate. 


Examples of How to Use the Factors: 


SPV (FEMP): To compute the present value of a replacement cost expected to occur in the 8th 
year for an energy efficient heating system, go to Table A-1, find the 3.0% SPV factor for year 8 
(0.789), and multiply the factor by the replacement cost as of the base date. 


SPV (OMB, Short-term): To compute the present value of a repair cost in the Sth year for a floor 
covering (non-energy related), go to Table A-1, find the 2.3% SPV factor for year 5 (0.893), and 
multiply the factor by the repair cost as of the base date. 


SPV (OMB, Long-term): To compute the present value of a repair cost in the 15th year for a 
floor covering (non-energy related), go to Table A-1, find the 3.1% SPV factor for year 15 
(0.633), and multiply the factor by the repair cost as of the base date. 


UPV (FEMP): To compute the present value of an annually recurring maintenance cost for a 
renewable energy system over 20 years, go to Table A-2, find the 3.0% UPV factor for 20 years 
(14.88), and multiply the factor by the annual maintenance cost as of the base date. 


UPV (OMB, Short-term): To compute the present value of annually recurring costs of office 
cleaning over 10 years (for a project not primarily related to energy conservation), go to Table 
A-2, find the 2.3% UPV factor for 10 years (8.84), and multiply the factor by the annual cleaning 
cost as of the base date. 


UPV (OMB, Long-term): To compute the present value of annually recurring costs of office 
cleaning over 25 years (for a project not primarily related to energy conservation), got to Table 
A-2, find the 3.1% UPV factor for 25 years (17.22), and multiply the factor by the annual 
cleaning cost as of the base date. 


UPV* (all): To compute the present value of annually recurring costs of water usage which are 
expected to increase at 2% faster than the rate of general inflation over 25 years, find the UPV* 
factor from table A-3 (a ,b, or c as appropriate) that corresponds to 2% escalation and a 25 year 
study period. From table A-3a (3.0% DOE discount rate) the corresponding UPV* factor is 
22.08. Multiply this factor by the annual water cost as computed at base year prices to determine 
the present value of these water costs over the entire 25 years. 


UPV* (negative inflation rate): To compute the present value of an annually recurring contract 
payment that is fixed over a contract period of 10 years, find the UPV* factor from table A-3a 
that corresponds to an escalation of -1.8% and a 10-year time period. From table A-3a (3.0% 
DOE discount rate) the corresponding UPV* factor is 7.76. Multiply this factor by the annual 
contract payment as of the base year to determine the present value of these contract payments 
over the entire 10-year period. 


Note: UPV factors are generally applied to costs that recur annually in substantially the same 
amount. Examples of such costs are routine operating and maintenance costs. UPV* factors are 
generally applied to costs that recur annually but change from year to year at a constant 
escalation rate. Examples of such costs are water usage costs when they increase from year to 
year. These costs usually occur every year over the service period of the building life. If there is 
a planning/design/construction period before the service life begins, during which these annual 
costs are not incurred, the appropriate UPV (or UPV*) factor for the service period is the 
difference between the UPV (or UPV*) factor for the entire study period and the UPV (or UPV*) 
factor for the  planning/design/construction period. For example, if the planning 
design/construction period is 3 years and the service period is 25 years, for a total study period 
of 28 years, the corresponding UPV factor (from Table A-2, DOE 3.0% discount rate) is 18.76 - 
2.83 = 15.93. 


For further explanation and illustration of how to use these factors, see NIST Handbook 135. 


Table A-1. SPV factors for finding the present value of future single costs (non-fuel) 


Single Present Value (SPV) Factors 


Number of DOE OMB Discount Rates /a 
years from Discount rate Short term/b Long Term/c 
base date 330% ZoS6 S35 1% 
OWZS ORs 0.994 O23 992 
0.50 OR I85 O. 98® OL 98s 
OLTS 0.978 O. 93838 OsSOT7 
1 C2 97L OB OTS OL970 
2 0.943 0). 956 0.941 
S On Dus 0.934 OL 9LZ 
4 0.888 Om Cubs) 0.885 
5 0.863 0.893 OVS 
6 OS837 OEB72 ONISS 
7 Os 813 OSsss 0.808 
8 OS 789 0.834 OS TIS 
9 OF 7616 OSLS 0.760 
10 0.744 ORV Oove7 
11 OS V22 OAS 
WZ Os7OL O5698 
is) 0.681 OSS 72 
14 0.661 OMS S2 
ik) 0.642 Oeoss 
16 OK NS23 0.614 
Ly 0.605 OSGHQS 
18 OS aay Opens adnys 
Lg Og S70 ORSGU 
20 = aa! 0.543 
Zi OS S38) OSS27/ 
Le On) 227 Oxon 
DS Ons DO 0.496 
24 0.492 0.481 
DS 0.478 0.466 
26 0.464 0.452 
ZY 0.450 0.439 
28 0.437 0.425 
ES) 0.424 Q.413 
30 0.412 0.400 


“OMB discount rates as of February 2005. 
>Short-term discount rate based on OMB discount rate for 7-year study period. 
“Long-term discount rate based on OMB discount rate for 30-year study period. 
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Table A-2. UPV factors for finding the present value of annually recurring uniform costs 
(non-fuel) 


Uniform Present Value (UPV) Factors 


Number of DOE OMB Discount Rates /a 
years from Discount rate Short term/b Long Term/c 
base date 320k Dn SS Sa kes 
al 0,97 OE 38 OEY 
2 he Qi les iS Sab 
3 DAS Ze oul ZS 2 
4 35 72 3578 San ill 
5 4.58 4.67 Ay. 5) } 
6 5.42 eS By 40 
7 OE ZS 6.40 (Hg Bal 
8 Te WZ E23, O94 99 
9 Tod Sp OLS ORS iks) 
10 Sos. 8.84 8.49 
ball SROUkS) Qe ZA 
LZ 9695 ass) 
ILS} ORGS LO oW 
14 SIO WAG ZY 
ale) Abe Ora, 1 tS 
16 LZ 6 DG Ze. AT 
Ly WSS wy Sk O16 
18 iSrMLS 13.64 
Lg LAV SZ 14.20 
20 14.88 14.74 
ZA ISA INOW 39) 
DD 15.94 LS 78 
ZS) 16.44 Ie 227) 
24 LOn 94 IS OLS) 
Ze) Ie one Slee 
26 WP eS LT en) 
Za LS > 33s ibis} -. kdl 
28 L576 Bio 
Zo 19519 dkysiy, Ns 
S10 LQ). SO 9535 


“OMB discount rates as of February 2005. 
*Short-term discount rate based on OMB discount rate for 7-year study period. 
“Long-term discount rate based on OMB discount rate for 30-year study period. 


t+ So 
= N 
Ww OV 
ae) (oe) 
>) ~m 
So Ne} 
al Ga 
~m ~ 
So i=) 
i=) i=) 
= Ov 
N N 
N s+ 
Ne} al 
~m te) 
N N 
Ne} i=) 
= Oo) 
i=) Ta 
N N 
(9.9) (o>) 
ie) Tl 
ee) Oo”) 
rl =! 
Ke) =) 
N ©) 
Ke) Ke) 
So al 
N ~ 
jee) 0-9) 
t+ te) 
To al 
©) S&S 
s+ cop} 
s~ ss 
Taal —! 
i (a9) 
Oo) ioe) 
N ~m 
onl ol 
Ne) 0.9) 
Ke) Oo) 
i! wl 
Loma! vol 
Ou CORO wes) 
NANNN MY 


4 
+ 
NX 
ioe) 
Tl 
wr 
jee) 
N 
i=) 
i=) 
Ww 
N 
fee) 
io) 
N 
N 
| 
Ww 
Oo) 
rt 
a 
+ 
Ct 
a 
Ke) 
WwW 
Ww) 
al 
ie) 
N 
+ 
— 
t@) 
Oo) 
0.9) 
al 
Ne) 
te) 
N 
=! 
Ww 
0-9) 
vl 
eal 
uw 
N 


te) 
Re) 
N 
fon) 
Ne) 
+ 
N 
S) 
fo) 
N 
N 
S 
roy 
4 
oO) 
ite) 
> 
oq 
+ 
O) 
wo 
— 
ro) 
+ 
s 
qo 
ro) 
on) 
fon) 
— 
x 
ro) 
fon) 
— 
ta) 
foo) 
al 
qo 
ro) 
foe) 
S 
il 

Od NMS 

NANNAN 


SLE SG@ 96 OG OO OL SELLE WE-SL CEv7L SOO EL OC° Gl GGL OMO- LM LL Oi 61 
Gis°-tG OL°6L OO- Sl Sr St CO Slt Sh EL CO Cl GOL LL OWS lk BY OL Gis 8T 
OF°OG LS Sb--OO°LE .6OG°SL CS "yl AEE El Gl LSU Ol EL iwe-OL LS-6 Eis 
66° Sr -6S° LE OO 9 wiv O9 EL 9O°S@L GO WE CH OU Be OW cio 6 Le OT 
OG" LL “GE 9b OO°Sk G8 Sl CSI Si we rr GOO- LL Dr OL We Ou OS 6 76°8 ST 
GG OL 9O°Si  OOrvl cO-sl Gb eu OF LL WSO 6-6 S13} (6) 6L°6 6S°8 TL 
lo 7? CoE OO°EE SE°SE QYETIL E9°O0L 9O°6 97°6 TE °6 Dib, "33 GGuas SIL 
SS - Sl “SL°S$E OO'Ck LE Ul SS On S6~6 9E56 C68 18°8 O€°8 C8 °L Gk 
ES GE GO tL OO LE SE OL OG G2°6 7L°8 NS > {3} YE} Wis} 12, OS a at 
Sl-tt GE on O© OL Sir-6 66°8 €G°8 60°8 Die le 89 =L OnE = HL S69 OT 
C66 Gv 6 00°6 LS’°8 EE 8} /5  L Gin Ik, TAL as SOME GL+9 v7 9 6 
Si 8 9E 8 00°8 DOr iL SiS ik GO tt Gib Y 67 °9 a) Ohne! 06°S 8 
LG i BG ib OOrz Gi -9 879 EGY 66°S T8°S EL ES GS°S EES L 
Gip Y Le 0079 08°S 19'S CPS 72°S 60°S 90°S 68°97 Olb iy ) 
OE°S GT's 00°S QD iy Gil.” i? 89°97 St? iis, = i GS iV lie ty LAO) > tif G 
OCD On int 00°? O6°E€ (Soi Gis Some 9G°E DG°E GvE iS tS 7 
Giras DOME OO°E WO eG 88°C E86 Li G HERG Gil, G MNS Ue’ Ss 
HOPG OMG OOS EG I v6 °T LG i Gig} I Nts} = IE Vey IL ENS IL OSeL G 
GOA LOeU OOF E 66° 0 86°0 L6°0 96°0 G6°0 S6°0 v6 °0 £670 il 
SG SD SE SC ST 0 ollie 37 tS O= SE S07 siep sseqd 
SSS So SSS SSS SSeS SaaS SSS SS SSS SS SSeS SSR Sanam SESS eR Se SaaS Se SaaS SSS SSeS SSS wozlz szeshk 
ebueyo eotid JO 9Rezr Tenuuy JO Zequny 


(Teng-uou) sz70jOe_ (xAdN) SNTeA JUEeSezq WAIOFTUN PEeTFITpoOW 


2Q°€ = S4eT VUNOOSTP YO 


°9]U.1 JUNOISIP YO ‘2}81 UOL[VISS JULJSUOD & }L 
SUISULY)D $}SOd SULIINIIA AT[ENUUL JO IN[VA JUISIId JY} SUIPULJ 10} $.10}IVJ Ad “BE-V IGUL 


HS WAL 
8c° OL 
LO +6 
EE 
Sise9 
Li G 
EG W 
De 
SiO 
SOrU 


96°0 
8L°6 
Gas 
8b L 
Neg 
SiGas 
Ly 
OIESS 
SO= g 
GOML 


‘potiod Apnys Iwad-/ JOJ 97vI JUNODSIP GINO UO pase 97k. JUNODSIP WLId}-}10YS 
"S007 Areniga,{ JO sv 9,1 JUNODSIP GWO, 


Pee Ob Wiss 6 ce "6 p8°8 Ge =8 Note SS) 6 HEV UE ESae9 OT 
LS. © L8°8 Si2 3 S0°8 EO) Ht, WE = Dor9 vo 9 Ee Y 6 
SG 8 O6°L OSes EG L GG 29 eye is Y LO- © 68S 8 
OAL Gog gg" Oi’ org GoraS Gores LUAS WGaS L 
Gry p6°S Ti aS Sos MEG SES 00°S e8°P LEQ Ww 9 
Oye 90° WS iy Qi vS°D Ov’? LGW SEW eO- 7 S 
LO’? LOWE LE BLE OD” ts O9°E sSome Gums ive i 
DOE 0G GOnG LS” G ESIC GL G OLS G2 ~G OS S € 
EO” S 66° 1 9 ~ Ih So 1 OG 88° 1 Oe Gs I 6/5 1 G 
LOyT OO°T 66°0 86° 0 L6°0 96°0 S6°0 v6°0 Som0 il 

SE KG oT 30 o> | Ooms o> oD - SG— oyep esegq 


See 2 eS eS ee ee ee Se ee ee ee a ee ee ae ae oe ae = ee ee worFZ STeoA 


ebhueyo eotid Jo |sjezr Tenuuy Jo zZequnn 


(Teng-uou) SzTOIOeA (¥AdN) SNTeA AUSSezTg wWAOFTuUM PSTFTPoOW 


2¢°7 = O4eT JUNOOSTpP wW1ISq-IAOYS WO 


‘IJV JUNOISIP W19}-J1OYS GIAO ‘338A UOIVL[LISO JULJSUOD B 3B 


Sulsuvy) sjuNnoWe SULIINII. AjjENUUL JO INVA JUuISIAd JY) SUIPUL] 10} $.10jIVJ » Ad “4E-V PAGEL 


‘potiad Apnjs 1va4-(—¢ OJ 97k JUNOIDSIP GIO UO paseq ajeJ JUNODSIP UWI9}-du07T 
"S007 Areniga, JO sv aye JUNODSIP {IO, 


SO? Gy vs ~GSG°OG UG SG. SILLA CG. Se Olt ~ OO G1 CO nS Sie islbe o INiE G/L AOL O€ 
GE NS SLES BSC OL-ve COs SO sl OL OL Os vl Mite Wes wit iW/O-Ow 62 
68°9S vOB°Le UwW-Le 90°77? B9O“lS WS Bl GS OL AGM CONS SOO Ait iv OL 82 
GE°SE QSOS wO°9S?@ GE ee- OS OC Tl-st LO OL SE vl were GS UL wy OW EG 
ISrSS WE"OSG V99O°SG LS CO E6°Ol L9°LU Wh SE WO vl WO Si iy Wi Sie - OW 97 
LO° US GOB? GO-7PG UB lS WErOl CGE LU CSG WSS wv GL Ser Le OU SG 
On OS O8°O? TL SG SO°LG GE'S SGLoOr O° GL ‘SS Sl CSO Gir SO We sO OU 0 
GB°SG LG°SS EL°SGG LE-OSG WU Sl LEO GP-yl CSOel BO Lb WS OW -i7o~6 SG 
GETLG SE VG QL ES? Givr-OE WS°kt OL°SL Oeil CoO Gl Sew Wh WL GiL~ 6 GE 
CBI°GS wWlesy BL°OS? OL°RT BSS OE LOrGl- “SE -SL OS“ GL Sir Wi WS WIL 2S)" We 
OS°7G vO LG O8-°Or O68° LE ESOL Wh iv GintEl So Gl Wor w we Wit ‘Sin "6 02 
C5 CE GL°OG GS-8 Ol Le 9S°SL OS vl BO GL Ose lb Toro WO oO" S@re 61 
EG° LG LG°6l v8°Li- YS OL O8-wl wO Eb SS GL WGr wb MQM el 70°6 81 
GL 0G - OvV°sEL SESE Sn°ST OG vt QSO°ER O° GL OU WE QYOxOl OS 6 18 °8 a 
GEOL wG-LL LSE CO - wl Gv st Li GE ES° LL BOO LO 6 02 °6 9S°8 oa 
Lpo LL. 6O°9n BSrivt SL°EL “LL°SE SS°RL- TOLLE wero eg9°6 88°8 62°8 ST 
OL“9E So wml O68 EL €6°CL wO-@L @e@7 ul Lip OL LLG SILAS 7S°8 00°8 ia 
L@°"pl SCBter 16°? “LO°SE 6G ul LS OL 06° 6 82 °6 TLE = {3} LAL {3} 89° L eal 
vG-St -OL°CL Go tL O¢G°ikl CG OE iG Le 6 NIL, 483 G2°8 Sie IL (Sohal cL 
6G°EGl GG °EE W76O-OR GEO WL°G OGa6 69°8 GG 3} HL HE GEOL 96°9 TI 
HOLL 6i7 Ob S66 i726 G6°8 67°8 SO°8 GO°L DNGe th 06°9 GS°9 OT 
L8°6 Ov°6 96°8 EG 8 ELS GLOL (iS ee TO°L GI5=9 ip IE =) 6 
69° 8 GSr8 I> tb EQ? tt OSL 66°9 699 Ly 9 7L°9 88°S £9°G 8 
vS°L GG_ Lo 9 LE =9 Gv 9 LG*9) L6O°S DL'S EG°G GS2S yeas L 
Or'9 6 [bees) 86°S BLS 6S°S Ors GO2G vO°S L8°P iE si GSP 9 
BCS SIS 66°97 v8 °7 OL‘*D LSP ev? TED 8D 90°97 Vos G 
6 7 60°97 HG wis Comes O8°E i GAS EGE DDE Ne f(s LG & v 
Eb GO°E 661 ViGes 88°C GS —G LL G eG NN G ED GG°Z¢ € 
DOG SO-™ OOS KO I iAcy = IE LG > i 88° GBT Se IL Os °T bli IE 4 
GO 1 OMeE O0O0°T 66°0 86°0 IES) ~ (0) 96°0 S6°0 76°0 €6°0 c6°0 i 
SG SU SE SC ST 50 Sills Om Soa SV- SG- e7ep sseg 
SS SSS SS SSS SS SS Se St SS SS oS SS I IS I wozry szeshk 
ebueyo sotid Jo ajezr Tenuuy Jo Zequny 


(Tenz-uou) sz0}0eF (xAdN) SENTRA JUSSetg WIOFTUN PSTFITPoOW 
oST°€ = 99eT JUNOOSTpP w1Sq-HuoT Wo 
°91V.1 JUNOISIP W19}-SUO]T FINO ‘3381 UOIL[LISI JULJSUOD & Je 
SUISULYD SJUNOWL SULALAINIIA AT[ENUUL JO INTLA JUISI1d JY) SUIPULJ 1OJ S10}IVJ 2 AdN “I€-V AGL 


10 


B. Modified Uniform Present Value Factors for Fuel Costs 


This section presents FEMP and OMB modified uniform present value (UPV™*) discount factors 
for calculating the present value of energy usage for federal projects. Factors are provided for the 
four major Census regions and for the overall United States. The factors are modified in the 
sense that they incorporate energy price escalation rates based on future energy prices projected 
by DOE for the years 2005-2035. There are two sets of UPV%* tables: the "Ba" tables present 
FEMP UPV* factors based on the DOE discount rate (3.0% real), and the "Bb" tables present 
OMB UPV* factors based on two OMB discount rates (2.3% real for short-term study periods of 
| to 10 years, 3.1% real for long-term study periods of 11 to 30 years). The underlying energy 
price indices for the years 2006 to 2035, on which these UPV* calculations are based, are shown 
in tables Ca-1 through Ca-5. The corresponding average energy price escalation rates for selected 
time intervals between 2005 and 2035 are shown in tables Cb-1 through Cb-5. 


Energy Price Projections 


The FEMP and OMB UPV* factors incorporate energy price escalation rates computed from 
future energy prices projected by the Energy Information Administration (EIA) of the U.S. 
Department of Energy. Energy prices through 2025 were generated by EIA using the National 
Energy Modeling System (NEMS) and published in the Annual Energy Outlook 2005 
(AEO2005). At the request of FEMP, EIA extrapolated energy prices from 2026 to 2035 based 
on selected growth rates from the AEO 2005 projections. 


NEMS is an energy market model designed to project the impacts of alternative energy policies 
or assumptions on U.S. energy markets. NEMS produces projections of the U.S. energy future, 
given current laws and policies and other key assumptions, including macroeconomic indicators 
from Data Resources, Inc., the production policy of the Organization of Petroleum Exporting 
Countries, the size of the economically recoverable resource base for fossil fuels, and the rate of 
development and penetration of new technologies. NEMS balances energy supply and demands 
with modules representing primary fuel supply, end-use demand for four sectors, and conversion 
of energy by refineries and electricity generators. Macroeconomic and international oil modules 
reflect the impacts of energy prices, production, and consumption on world oil markets and the 
economy. 


The EIA energy price projections presented in this report, like those of other forecasters, are 
dependent on the data, methodologies, and specific assumptions used in their development. 
Many of the assumptions concerning the future cannot be known with any degree of certainty. 
Thus, the projections are not statements of what will happen, but what might happen given the 
particular assumptions and methodologies used. Although EIA has endeavored to make these 
forecasts as objective, reliable, and useful as possible, these projections should serve as an 
adjunct to, not a substitute for, the analytical process. The AEO2005 was prepared by EIA as 
required under statute by federal legislation. The price projections to 2035 were prepared in 
accordance with a Service Request from the Federal Energy Management Program. 


1] 


UPV* Calculation Method 


The formula for finding the present value (P) of future energy costs or savings is the following: 


NW I 2 +t * 
= An eee 


i (1+d)' 
where Ag = annual cost of energy as of the base date (April 1, 2005); 
t = index used to designate the year of energy usage; 
N = number of periods, e.g., years, over which energy costs or savings accrue; 


I(2005+t) = projected average fuel price index! given in Tables Ca-1 through Ca-5 
for the year 2005+t (where Ino0s = 1.00); and 
d = the real discount rate. 


This formula is based on end-of-year energy prices and end-of-year discounting. Note that 
annual energy costs as of the base date of the LCC analysis (Ao, to be supplied by the analyst) 
should reflect the current energy price schedule as of that date, which may not be the same as the 
energy price itself on that date.* That is, the annual energy cost should reflect summer-winter 
rate differences, time-of-use rates, block rates considerations, and demand charges (as 
appropriate) anticipated to be in effect that year. If energy and demand costs are calculated 
separately (as is sometimes done for electricity), the UPV* factor should be applied to both 
costs. 


The data in the tables that follow are reported for the four Census regions and the U.S. average. 
Figure B-1 presents a map showing the states corresponding to the four Census regions. The 
Census regions do not include American Samoa, Canal Zone, Guam, Puerto Rico, Trust 
Territory of the Pacific Islands, or the Virgin Islands. Analysts of federal projects in these areas 
should use data that are "reasonable under the circumstances," and may refer to the tables with 
U.S. average data for guidance. 


' For greater precision, the UPV* factors reported in the Ba and Bb tables were computed using the unrounded form 
of the indices given in Tables Ca-1 through Ca-S. 


* While the UPV* factors provided in this publication were computed using energy price indices that correspond to 
energy prices as of April | in the current and future years, the analyst is encouraged to use for determining Ao the 
energy prices prevailing as of the base date of the LCC analysis for the project evaluated. 
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B.1. FEMP Modified Uniform Present Value Factors 


The FEMP Modified Uniform Present Value (FEMP UPV*) factors presented in the "Ba" tables, 
based on the current DOE discount rate (3.0%), are for calculating the present value of energy 
costs or savings accruing over | to 25 years and are to be used in life-cycle cost analyses of 
federal energy conservation and renewable energy projects. Factors are reported in the "Ba" 
tables for 30 years to accommodate a planning/design/construction period of up to 5 years. (See 
"Examples of How to Use FEMP UPV* Factors" below for instructions on use with 
planning/design/construction periods.) 


These factors apply only to annual energy usage or energy savings that are assumed to be the 
same each year over the service period. The NIST BLCC computer program can compute the 
present value of energy usage and savings that are not the same in each year. 


Examples of How to Use the FEMP UPV* Factors: 


FEMP UPV*, no planning/design/construction period: To compute the present value of heating 
with natural gas over 25 years in a federal office building in New Mexico, go to Table Ba-4, find 
the FEMP UPV* factor for commercial natural gas for 25 years (15.62), and multiply this factor 
by the annual heating cost at base-date natural gas prices. 


FEMP UPV*, with planning/design/construction period: To compute a present value factor for a 
service period following a planning/design/construction period (1) find the FEMP UPV* factor 
for the combined length of the planning/design/construction period and the service period (not to 
exceed 30 years), and (2) subtract from (1) the FEMP UPV* factor for the planning/design/ 
construction period alone. The difference is the FEMP UPV* factor for the years over which 
energy costs or savings actually accrue. For example, suppose a new federal office building in 
New York is being evaluated with several energy conserving design options. It is expected to 
have a planning/design/construction period of 5 years, after which it will be occupied for 25 
years. To compute the present value of natural gas costs over 25 years of occupancy, go to Table 
Ba-1 and find the FEMP UPV* factors for commercial natural gas for 5 years (3.97) and for 30 
years (17.49). The difference (13.52) is the FEMP UPV* factor for natural gas costs over 25 
years, beginning 5 years after the base date. Multiply 13.52 by the annual natural gas cost at base 
date prices (not occupancy-date prices) to calculate the present value of natural gas costs over the 
entire 25-year occupancy period. 
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B.2. FEMP Modified Uniform Present Value Factors 


The OMB Modified Uniform Present Value (OMB UPV*) factors presented in the "Bb" tables, 
based on the current OMB discount rates (2.3% short term and 3.1% long term), are for 
calculating the present value of energy costs accruing over | to 30 years when conducting a life- _ 
cycle cost analysis of a federal project not explicitly related to energy or water conservation or 
renewable resources. Factors are reported in the "Bb" tables for 30 years. These factors apply 
only to annual energy usage that is assumed to be the same each year over the service period. 
The NIST BLCC computer program can compute the present value of energy usage and savings 
that are not the same in each year. 


Examples of How to Use the OMB UPV* Factors: 


OMB UPV* (OMB discount rate): To compute the present value over 30 years of electricity 
costs associated with the occupancy of a federal office building in Ohio (where energy 
conservation is not a specific consideration in the LCC analysis), go to Table Bb-2, find the 
OMB UPV* factor for commercial electricity for 30 years (19.43), and multiply this factor by 
the annual electricity cost in base-date dollars. 


Note: Because the discount rate used to calculate the Bb tables (OMB discount rate) is usually 
different for years I to 10 than for years 11 to 30, these factors cannot be used with a planning/ 
design/construction period as shown above for the Ba tables (DOE discount rate). Use the BLCC 
or DISCOUNT computer program for this purpose. For further explanation of the use of UPV* 
factors, see NIST Handbook 135. 
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(OA Projected Average Fuel Price Indices and Escalation Rates (Real) 


Tables Ca-1I through Ca-5 present projected fuel price indices for the four Census regions and 
for the United States. These indices, when multiplied by annual energy costs computed at base- 
date prices (i.e., as of April 1, 2005), provide estimates of future-year costs (also as of April 1) in 
constant base-date dollars. Constant-dollar cost estimates are needed when discounting is 
performed with a real discount rate (1.e., a rate that does not include general price inflation). 


These indices were used in the calculation of the UPV* factors for energy prices in the Ba and 
Bb tables in this publication. While they are based on April | energy prices to maintain 
consistency in the computation of these UPV* factors, the level of precision implied here is not 
required for most LCC analyses. That is, the analyst need not calibrate base-year energy prices 
precisely to April 1, 2005 levels to use these indices (or the corresponding UPV* factors); 
instead, the analyst should use current price levels as of the base-date of the LCC analysis, 
regardless of the time of the year that the study is undertaken. 


Example of How to Use the Indices: 


To estimate the price of industrial coal in 2008 in Connecticut (in constant 2005 dollars), go to 
Table Ca-1, find the year 2008 index for industrial coal (0.98), and multiply by the price for 
industrial coal in Connecticut in 2005. 


For further explanation of how to use these tables, see NIST Handbook 135. 


Tables Cb-1 through Cb-5 present the projected average fuel price escalation rates (percentage 
change compounded annually) for selected periods from 2005 to 2035 for the four Census 
regions and for the overall United States. Note that these are real rates exclusive of general price 
inflation. Their use results in prices expressed in constant dollars. 


The average fuel escalation rates consolidate the information provided by the indices in the Ca 
tables so that trends in projected price changes can be seen at a glance. They are provided 
primarily to accommodate computer programs (such as BLCC) which require price escalation 
rates as inputs. 


Unless there is a compelling reason to use escalation rates, it is recommended that you use the 
indices in the Ca tables when you need estimates of future-year energy prices, since the indices 
include year-to-year information rather than averages over a number of years. 


Example of How to Use the Escalation Rates: 


To estimate the unit price of residential natural gas at the end of 2015 (p15) in Wyoming using 
the DOE energy price escalation rates, go to Table Cb-4 and find the 2005-2010 and the 2010- 
2015 escalation rates for residential natural gas (-4.5% for 5 years and 0.7% for 5 years, 
respectively). Enter these values and the unit price of residential natural gas in Wyoming in 2005 
(p05) into the following formula. Then solve for the 2015 energy price (stated in 2005 dollars): 
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\ k, 


p, = px] ] (+e) 


i=l 


Py = Pos x (I +e, y x (1+ e, }” 


= py; x (1- 0.045) x (1 + 0.007) 
= Pos X 0.794359 x 1.035493 
= Pos X 0.822 


where py = price at end of year y; 
Po = unit price at base date; 
e; = annual compound escalation rate for period 1 from the Cb tables (in decimal 
form); and 
k; = number of years over which escalation rate e; occurs. 


Note that the compounded escalation rate factor (0.822) corresponds to the fuel price index in 
region 4, residential natural gas, for the year 2015 in table Ca-4 (0.82). 


The data in the Ca and Cb tables on the following pages are reported for the four Census regions 
and the U.S. average. Figure B-1 on page 13 presents a map showing the states corresponding to 
the four Census regions. The Census regions do not include American Samoa, Canal Zone, 
Guam, Puerto Rico, Trust Territory of the Pacific Islands, or the Virgin Islands. Analysts of 
federal projects in these areas should use data which are "reasonable under the circumstances," 
and may refer to the tables with U.S. average data for guidance. 
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Table Cb-1. Projected average fuel price escalation rates, excluding general inflation, 
by end-use sector and fuel type. 


Census Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, 
New Jersey, New York, Pennsylvania, Rhode Island, Vermont) 


Percentage change compounded annually 


2005 2010 ZOIDS 2020 Z025 2030 
Sector and Fuel to to to to to to 
2010 2015 2020 2025 2030 2035 

Residential 

Electricity SD Dol 0.6 0.2 0.2 OR 

Distillate Oil -4.1 OS Ow 0.6 OR 0.8 

LPG =) 58) 032 0.6 ORS ORS 0.4 

Natural Gas = Agere Ore ileyZ, 0.9 ORS ORS 
Commercial 

Electricity -4.8 Sy, V2.4 0.4 0.4 0.4 

Distillate Oil = 3} 5 (5 Oa Oot OR TO) iO) 

Residual Oil Avs ill I al a2. ils il LoS LoS 

Natural Gas =3}4,9) 0.8 iL 50 On 0.6 0.6 

Coal =0)5 7 -0.4 =(0) a ORS 0.2 O62 
Industrial 

Electricity = 42 Bo i8} is) 0.6 0.6 0.6 

Distillate Oil = 3.40) Hees 0.4 ORM ORS ORY 

Residual Oil -4.6 1.4 i 52 ee. 1.4 1.4 

Natural Gas = Ss 7H oF 1.4 lO 0.8 0.8 

Coal (0) 519 0) i (0) il 0.6 0.2 OR 
Transportation 

Motor Gasoline = Sis} -0.2 ORS 0.4 (0) 5.5) 0.6 
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Table Cb-2. Projected average fuel price escalation rates, excluding general inflation, 
by end-use sector and fuel type. 


Census Region 2 (Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, 
Missouri, Nebraska, North Dakota, Ohio, South Dakota, Wisconsin) 


Percentage change compounded annually 


2005 2010 2015 2020 2025 2030 
Sector and Fuel to to ce) to to to 
2010 ZAOMeS 2020 2025 2030 2035 
Residential 
Electricity =0'.9 Os7 On5 (Gal: (Ogal (Ogu 
Distillate Oil Ae. OR2 eZ 0.8 Oi 0.8 
LPG -4.1 O53 0.9 On OS ORS 
Natural Gas Soe 0.9 a2 IO Os ORs 
Commercial 
Electricity =e 9 Hod eal 0.4 OS O'S) 
Distillate Oil =S365 0.6 10 0.9 AO ibs © 
Residual Oil a8 Lys} ila eS Wes) 5 
Natural Gas AS aS illyeiell 0.8 O ow OST 
Coal =0)52 =O03) 0.0 0) OZ O}-2 
Industrial 
Electricity Alben 1S) eS ORS 0.4 0.4 
Distillate Oil =) oll is 3} ORS Ova 15 0) 0.9 
Residual Oil -4.8 des ig 53 os) We) 
Natural Gas -6.0 a6 IgA Ae al 59) ORGS 
Coal aa Ole 0.0 Oh al 0.6 OS ORS 
Transportation 
Motor Gasoline =3} 50) OZ 0.4 0.4 0.6 0.6 
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Table Cb-3. Projected average fuel price escalation rates, excluding general inflation, 
by end-use sector and fuel type. 


Census Region 3 
Kentucky, 


Georgia, 


Residential 
Electricity 
Distillate Oil 
LPG 
Natural Gas 


Commercial 
Electricity 
Distillate Oil 
Residual Oil 
Natural Gas 
Coal 


Industrial 
Blectricity 
Distillate Oil 
Residual Oil 
Natural Gas 
Coal 


Transportation 
Motor Gasoline 


Delaware, 


(Alabama, Arkansas, 
Louisiana, Maryland, Mississippi, 
Carolina, Tennessee, Texas, 


Virginia, 


District of Columbia, 


North Carolina, 
West Virginia) 


Percentage change compounded annually 


200 


NNN WO 


WwnNwo oS 


WWoON OW 


5 


2010 


ANE 


(C2 OC) 
Nh BN oO A 


NOON 4 


ON WN 
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jS) (eh Sy es HFOrO 


OI i) © (H 


ONrFOO Wr uo 


OFF ON 


020 2025 
to to 
025 2030 
0.0 Oo 
0.6 OEM 
0.6 0.4 
ORS 0.6 
0.3 0.3 
ORY ito dt 
52 1.4 
0.4 0.7 
ORS --0.1 


0.3 Vos 
Oa 7 150) 
1.4 od! 
0.6 Wa dl 
0.4 OR 2 
0.4 0.6 


a oli & @) ©) (S)©) 


OrPFEHO 


ht YN & OW (op ae Om >) 


NO OOo Ww 


Florida, 
Oklahoma, 


South 


Table Cb-4. Projected average fuel price escalation rates, excluding general inflation, 
by end-use sector and fuel type. 


Census Region 4 (Alaska, Arizona, California, Colorado, Hawaii, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, Wyoming) 


Percentage change compounded annually 


2005 2010 Z2OMES 2020 2025 2030 
Sector and Fuel to to cO to to to 
2010 2015 2020 2025 2030 2035 

Residential 

Electricity =2 2 Al =(0) 5 AL 0.0 0.3 0.2 OR 2 
Distillate Oil S369) ORS ill 0.9 0.7 Oj 
LPG -4.8 =O62 0.8 6 0.6 OFS 
Natural Gas = AS) OvAw OFS LS ORW/ 0.6 
Commercial 

Electricity -2.4 =e al =Og al 0.2 OR OFZ 
Distillate Oil SAGo) 0.8 ORS Ag 2 0.9 Os 
Residual Oil = 7 he 2 ig 2 1, eS) 1.4 
Natural Gas =So5) 0.9 Os 1.4 OR ORe 
Coal =O) -0.6 OZ O57 OR OZ 
Industrial 

Electricity =e) =0),2 0.0 0.4 OgS OFS 
Distillate Oil =i 6 62 ORS ibe 0.9 0.8 
Residual Oil -4.5 52 0.9 eS 1.4 eS 
Natural Gas =4 23 AL gal 0.6 Ale) 0:9 O68) 
Coal =0.9 -0.4 i © a0) OR OZ 
Transportation 

Motor Gasoline =2 2%} — (0) 510) 0.4 0.6 ORS (055) 
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Table Cb-5. Projected average fuel price escalation rates, excluding general inflation, 
by end-use sector and fuel type. 


United States Average 


Percentage change compounded annually 


2005 2010 2015 2020 2025 2030 
Sector and Fuel to to to to to to 
2010 2015 2020 2025 2030 Z0Ss 

Residential 

Electricity =i} 0.6 0.4 (0) a @) 5al ORml 
Distillate Oil -4.1 ORS 0.8 0.6 0.7 0.8 
LPG =S)5,// Og2 0.8 0.8 0.4 ORS 
Natural Gas iA eel 0.8 IG al 150) 0.6 0.6 
Commercial 

Electricity — 2 si3 Me2 0.8 ORS 0.3 OS 
Distillate Oil = 33g) 0.6 0.8 0.8 0 1.0 
Residual Oil =4.2 1S al We Heal 1S Is 
Natural Gas Aven: od 0.9 0.7 (Nig 7/ 7 
Coal -0.4 =0)5 83 0.0 Oa OZ Oo2 
Industrial 

Electricity 2S 0 I 0.4 0.4 ORS 
Distillate Oil a5 6) WZ ORS ORY ORS OSS 
Residual Oil -4.4 50) il Git es 1.4 3.5 
Natural Gas Ore WB 15 7/ ORS t5@ Wo 0) 
Coal -0.4 (0) 51 Od ORS OR O52 
Transportation. 

Motor Gasoline = 3} sil =O) 52 0.4 ORS ORS 0.6 
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PART Il: ENERGY PRICE INDICES FOR PRIVATE SECTOR LCC 
ANALYSIS 


This section presents tables of projected nominal (1.e., including inflation) fuel price indices for 
four fuels in the residential sector and five fuels in the commercial sector for each of the years 
from 2005 through 2035. These price indices are based on the DOE energy price projections, 
reported in Part I, Section B of this document, used to calculate the FEMP and OMB UPV* 
factors for energy costs. Tables S-1 to S-5 are provided as an update to similar tables originally 
published in Comprehensive Guide for Least-Cost Energy Decisions (NBS SP 709). 


As aconvenience for the user, the indices include the effect of four alternative, hypothetical rates 
of general price inflation: 2, 3, 4, and 5%. Selection of these rates is in no way intended to 
suggest what actual rates might be. Use of the indices produce price estimates in current dollars, 
inclusive of general price inflation. Current-dollar prices are needed when discounting 1s 
performed with discount rates that include general price inflation (1.e., nominal or market 
discount rates). 


The calculated indices with inflation rates of 2, 3, 4, and 5% allow the analyst to perform 
evaluations based on the assumption of a positive rate of general price inflation that changes the 
purchasing power of the dollar. Performing evaluations in current dollars is sometimes preferred 
for private investment decisions, primarily because it facilitates the treatment of taxes. 


The indices in Tables S-1 through S-5 are derived from the indices reported in Tables Ca-] 
through Ca-5 by means of the following equation: 


jig Silat) 


where Is = index found in Tables S-1 through S-5; 
Ic = index found in Tables Ca-1 through Ca-5; 
g = annual rate of general price inflation in decimal form; and 
N = number of years, in this case equal to the year of the index minus 2005. 


Example of How to Use the Indices: 


Suppose you wish to estimate the annual cost of natural gas for a house in Maryland in year 
2010, given the annual cost in 2005 (April 1) prices, and you expect an annual inflation rate of 
3% per year. From table S-3, find the column with residential natural gas indices at an inflation 
rate of 3%; then locate the index for the year 2010. This index is 0.91. Multiply the annual cost 
in 2005 prices by the index to find the estimated annual cost in year 2010 prices. 


If this annual cost in year-2010 prices is to be discounted to present value, you must use a 
nominal discount rate that includes the same assumption with regard to general price inflation 
(3% in this example). To obtain a present-value cost over the entire study period, the present- 
value calculation must be repeated for each year that there are natural gas costs, and the results 
summed. (UPV* factors are not given for private sector use because of the large number of 
tables required to cover potential discount rates that might be used by the analyst.) The BLC(¢ 
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computer program can perform LCC analyses using any inflation rate and discount rate, in 
constant or in current (market) dollars. The DISCOUNT program, included with BLCC, can 
compute UPV* factors based on DOE energy price escalation rates using any inflation rate and 
discount rate. (See page iv for more information on these programs.) Of course, the private sector 
analyst may use the UPV* factors reported in Part I, provided the analysis is performed in 
constant dollars and the desired discount rate corresponds to the DOE or OMB discount rates 
used in Part I. 


For further explanation of the use of these indices, see NBS Special Publication 709, appendix B, 
Part 


The data in the tables that follow are reported for the four Census regions and the U.S. average. 
Figure B-1 on page 13 presents a map showing the states corresponding to the four Census 
regions. The Census regions do not include American Samoa, Canal Zone, Guam, Puerto Rico, 
Trust Territory of the Pacific Islands, or the Virgin Islands. Analysts of federal projects in these 
areas should use data which are "reasonable under the circumstances," and may refer to the 
tables with U.S. average data for guidance. 
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